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A day nursery school in Rangoon, Burma, where an experimental meal including fish flour was served each day. 

In fo reground, Mary Ross of U. S., an FAO nutritionist. (FAO/S. Bunnag) 



U. S. AWARDS CONTRACT FOR 

FISH PROTEIN CONCENTRATE PLANT 
The U. S. De par t men t of the Interior 

awarded a contract on October 21 for a large­

scale, pilot-demonstration plant in Washing­

ton State to produce fish protein concentrate 

(FPC). 

The plant will use the solvent-extraction 

process developed by BCF scientists. The 

BCF product, made from whole Atlantic red 

hake, a cod I ike fish, looks like a light-tan 

flour and is nearly odorless and tasteless. It 

is more than 80 percent animal protein and 

has nutritional minerals. About 6 pounds of 

fish are needed to produce 1 pound of FPC. 

Experts concerned with the world's popu­

lation explosion and the desperate need to find 

new food sources believe FPC can become a 

lifeline to a better tomorrow for hungry mil­

lions throughout the world. Today, about 2 

billion of the more than 3 billion people on 

earth, including 50-70 percent of preschool 

children, suffer from protein malnutrition. 

Contract Winner 

Ocean Harvesters, Inc. , of Los Angeles, 

Calif., was selected to build and operate the 

p I ant at Port of Grays Harbor , Aberdeen, 

Wash. The plant will not produce FPC on a 

commercial basis. It will show the practi­

cability of the BCF solvent-extraction proc­

ess and accumulate information on the techni­

cal and economic aspects of production to aid 

private industry in building plants for com­

mercial production. 

The plant will begin to operate during the 

1970 fishing season. Hake and hake like spe-

cies are plentiful near Grays Harbor. Other 

species also can be used. 
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Port of Grays Harbor. (U. of Wash. Press) 

BCF Process 

BCF scientists at the College Park, Md., 

1 abo rat 0 r y and at a model-scale plant in 

Beltsville, Md., near Washington, D. C., 

worked 3 years to d evelop the present proc­

ess for making F PC. One breakthrough was 

achieved with the discovery t hat isopropyl 

alcohol would satisfactorily extract oil and 

water from the fish. It was an indispensable 

step toward rna kin g a stable and palatable 

product from an inexpensive fish. 

The scientists found that FPC blends well 

with other foods. It was tested successfully 

as an ingredient in soups, beverages, noodles, 

bread, gravy, and cookies. The addition of 

FPC increased their nutritive value appre­

ciably. 

FPC Approved by Scientific Groups 

The National Academy of Sciences advised 

Interior Secretary Udall that "fish pro t e i n 

concentrate, from whole hake, as prepared 

by the Bureau's process, is safe, nutritious, 

wholesome, and fit for human consumption. II 

The Food and Drug Administration approved 

it. 
£>£>£>£>£>£>£> 
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UNITED STATES 
U. S. Consu mer Tied to 
Foreign Fisherman by Strong Line 

One of the many stories etched by the sta­
tistics and text in BCF's "Fisheries of the 
United States--1967" would surprise one of 
the publication l s main characters - -the U. S. 
Consumer. Though he eats only an average 
of 10 to 11 pounds of seafood a year, his an­
nual bill at the grocery store runs over $2.6 
billion. And he eats more imported fishery 
products than he w 0 u 1 d guess: $1.2 billion 
of the $2.6 billion. 

In 1967, the supply of all fishery products 
in the U. S., on a live -weight basis, was 14.2 
billion pounds; 710/0 of this was imp 0 r ted. 
(For 1968, the estimates are 17.5 billion 
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pounds--750/0 imported.) Of the 14.2 billio~l 
pounds in 1967, a little more than 9 billio I 

pounds (live weight) were used for industria I 
purposes - -for animal feed. fish feed pellets I 

Irishmoss extracts, etc. About 820/0 of the I 
billion was imported. 

Fish meal and s crap s are the most im·· 
portant industrial products. These are pro I 

teinfeeds for animals. About 750/0 of the fish 
meal used in the U. S. is imported. So agri­
culture too - -in the production of mea t and 
other animal products --depends to a signif­
icant degree on foreign fishing industries. 

EDIBLE SEAFOOD 

In 1967, the total U. S. supply of ediblE 
seafoods was 5.1 billion pounds. live weight. 
About 530/0 of t his was imported. (In 1968, 
the figur e s are 5.5 and 400/0.) The imports 
included frozen fill e t s. steaks and blocks; 
frozen tuna for canning; can ned tuna. sar­
dines, lobster, crab, and 0 y s t e r s; frozen 
lobster meat, lobster tails, and pac k age d 
frozen scallops. 

However, most imported fishery products 
are fresh or frozen in b u 1 k or who le sal e 
packages. Then U. S. processors furthe r 
process these items and market them under 
labels the U. S. consumer knows. Most im ­
portant of these pro d u c t s are frozen fish 
sticks. fish portions (used infish sandwiches) 
fish steaks, fillets, s call 0 p s, shrimp, and 
canned tuna. 

U.S. SUPPLY OF FISHERY PRODUCTS FOR HUMAN FOOD, 1958-67 
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U.S. SUPPLY OF FISHERY PRODUCTS FOR INDUSTRIAL USE, 1958- 67 

Bill ion pounds 
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DOMESTIC SUPPl Y OF FISHERY PRODUCTS INCREASED 

98 PERCENT SINCE 1957 

1957 

7 ,164 Million pounds 

1967 

14,187 Million pounds 

Note:--Llve welght basls. 

Fish sticks have become popular in U. S. 
households. The yare made m 0 s t 1 y from I 
frozen blocks of groundfish fillets. In 1967, 
80% of the U. S. supply of groundfish and ocean 
perch fillets was imported. The U. S. turned 
out 158.4 million pounds of frozen fish por­
tions, 73.9 million pounds of frozen fish 
sticks, and 82 mill ion pounds of fresh and 
frozen fillets and fish steaks. This was a 
total of 314.3 million pounds. In 1967, 189.5 
million pounds of frozen slabs and blocks and 

94 .1 million pounds of fillets were imported-­
a total of 283.6 million pounds. 

Tuna and Shrimp 

Of the canned tuna sold in the U. S., 450/0 
was processed domestically from imported 
fresh and frozen tuna; 14% was imported in 
the can. 

Over half the s h rim p eaten in the U. S. 
was imported: 202.7 million po u nd s of the 
394 .7 million pounds consumed. 

Leading Exporters 

The largest exporters of e d i b 1 e seafood 
to the U. S. are Canada, Japan, and Mexico. 
Canada supplies most frozen fillet blocks to 
make fish sticks, portions, steaks, and fillets. 
Mexico is the number one supplier of frozen 
shrimp. Japan is the source of most imported 
tuna. Often, it is less expensive for U. S. 
processors to import these items than to buy 
them at home; sometimes, availability of do­
mestic products is the deciding factor. , 
lOU. S. Firms Participate In 

Munich Food Fair 

Ten U. S. fish-processing firms displayed 
their products at the International Food Fair 
in Munich, West Germany, Sept. 21-29. BCF's 
Off ice of International T r ad e Promotion, 
which fosters and coordinates U. S. participa­
tion in such fairs, reported excellent pros­
pects for sales in several European nations. 

Some Firsts 

Several items were shown in Europe for 
the first time and attracted both trade visitors 
and public. These included Maine sardines 
in a flip-top aluminum container; eels, con­
sidered a prime delicacy; and 2 forms of fish 
chowder. 

Other pro d u c t s displayed and provided 
were: canned river herring and roe, canned 
Gulf and Alaska shrimp, frozen Maine shrimp, 
individually-quick-frozen (IQF) jumbo 
shrimp, IQF oysters, and breaded scallops. 

-El--

3 



4 

Albacore Fishery Is Productive 
Off Northwest 

For the third year in a row, the albacore 
fishery off the west coast was centered in the 
Nor t h we st. Fishing there set a record. 
There was little com mer cia 1 activity off 
California. 

Up to September 21, Oregon landings were 
17,200 tons. This was 450/0 more than a year 
earlier--andmorethan the total 1967 North­
west catch of 16,OOOtons. ·If the weather con­
tinuedgood, itwaspredicted that 1968 North­
west landings could reach 20,000 tons. 

California Catch Poor 

California1s albacore catch was even lower 
than last season's catch and the poorest since 
1941. Up to September 21, landings were 
about 3,000 tons. Last season's catch was 
only 6,800 tons. 

Despite Cal i for n i a I s poor catch, total 
Pacific coast production may rea c h or top 
23,000 tons. This would put 1968 well above 
the average - -despite major geographic dis­
locations in where albacore were found. 

Prices Up 

Exvessel prices were above last year1s: 
in California, $425 per ton; in the Northwest, 
$425 for cannery fish and $400 for fish in the 
freezer. 

50,000 Miles of U. S. Strea ms 
and Rivers Are Cleaner 

U. S. grants to cities and tow n s to com­
bat water pollution have he 1 p e d to clean up 
more than 50,000 miles of streams and rivers 
in the last 8 years, Secretary of the Interior 
Stewart L. Udall has reported. He said Fed­
eral aid to construct waste -treatment plants 
now totals over $1 bill ion and has enabled 
communities to build $4.4 bill ion worth of 
waste-treatment facilities. 

Udall said: "The Fed e r al construction 
grant program has mea n t cleaner water in 
more than 50,000 miles of America1s streams 
and rivers. This achievement is a classic ex-

ample of a productive Federal, State, and local 
community partnership. We are all pulling 
together toward one goal: Clean water ." 

He summarized Federal w ate r pollution 
control enforcement activities . Since 1960. 
33 enforcement actions have been held by the 
U. S., in cooperation with the States, involving 
nearly 1,000 cities and 1,100 industries . 

Report Highlights 

Udall also reported these highlights : 

• The Water Quality Act of 1965 and the 
Clean Water Restoration Act of 1966 are 
stimulating the national water cleanup pro­
gram. The 1965 Act established State water 
qua 1 i t Y standards. The 1966 Act expanded 
greatly U. S. financial commitment to con­
trolling water pollution. 

• Water quality standards--the first na­
tionwide effort to prevent pollution--are op­
erating. Secretary Udall has approved the 
standards of 41 States, 2 territories, and the 
District of Columbia. 

• Since 1962, the U. S. has awarded more 
than 3,OOOpollution-control research con­
tracts and grants . This $100 million program 
to develop cheaper and more effective meth­
ods of waste treatment is moving laborator . 
results directly to the waterfront . 

• The fir s t regional-basin approach t 
water pollution control has been adopted . It 
includes Snake River, Colorado River, Po ­
tomac River, Delaware River, and the Lake 
Erie basin. 

• The program to fight Lake Erie pollu­
tion resulted from enforcement conferences. 
The Lake Erie Report urges immediate start 
on spending $1.1 billion to control municipal 
pollution, and $285 million to curb industrial 
contamination. (See page 5.) 

• Enforcement actions on Lake Michigan 
and the Boston Harbor area resulted in agree­
ments to stop pollution. The 4 States border­
ing Lake Michigan, and the cities and indus­
tries involved, agreed on a strict schedule 
to build poll uti 0 n -control de vic e s. The 
Boston Harbor agreement will help to restore 
the million-dollar shellfish industry to New 
England. 



• Fishermen are back at the North Platte 
River, which once was nearly suffocated by 
its own pollution. 

• In Colorado and New Me x i co, strong 
enforcement of Federal law removed radio­
activity from the Animas River. 

• This summer, people swam again for 
the first time in years at a once -p 0 11 ute d 
Cleveland beach on Lake Erie. A $325,000 
Federal grant plus local money made it pos­
sible. 

• Feder al age n c i e s are cooperating to 
eliminate pollution caused by Federal activi­
ties . Interior Department1s Federal Water 
Pollution Control Administration "has helped 
develop water pollution control programs at 
military bases, hospitals, national parks and 
forests and post offices. II 

• The U. S. and the States have expanded 
programs to produce trained personel needed 
in the pollution-control campaign. 

Plan to Save Lake Erie 

A comprehensive report by the Department 
of the Interior's Federal Water Pollution Con­
trol Administration (FWPCA) on badly pol­
luted Lake Erie calls for action that must be 
t aken to prevent the possibility of "a biolog­
icalcataclysm" in this lake. The plan urges 
an immediate start on spending $1.1 billion 
to control municipal pollution, and $285 mil­
lion to curb industrial contamination. This 
would be enough money to curb pollution from 
cities and industries through 1990. It would 
begin to reverse the degradation trend in the 
lake . However, more money would be neces­
sary later to control wastes washed into the 
lake from farm lands, overflows from com­
bined sewers and, after 1990, to compensate 
for population increase. 

Owe It to Posterity 

Secretary of the Interior Stewart L. Udall 
said that "while Lake Erie is seriously pol­
luted, this rep 0 r t has f 0 u n d that it can be 
rescued. We owe it to posterity to make an 
ail - out effort to save this most seriously pol­
luted of the Great Lakes while there is still 
time. 

"Rising pollution of the Great Lakes, the 
largest treasury of fresh water on earth, is 
the natural resource tragedy of our time and 
could, unless c h e c ked, eventually destroy 
these magnificant inland seas. This looming 
potential disaster has only recently attracted 
national attention because pollution is a pa­
tient assassin which chokes its victims ever 
so slowly and silently." 

Udall said vigorous action already is being 
taken by Interior Department, the States, and 
local governments to stop the rising tide of 
pollution in these lakes. But these e ff 0 r t s 
will never succeed without public support. 

FWPCA Head Hopeful 

FWPCA Commissioner Joe G. Moore Jr., 
in his introduction to the rep 0 r t, acknowl­
edges that 'Iman is destroying Lake Erie." 
He points out, howe v e r, that of the Great 
Lakes, Erie is lithe most amenable to cor­
rective measures because of its relatively 
small volume, rapid flu s h 0 u t time and the 
high volume of input of excellent quality Lake 
Huron water.'1 

He adds: liThe cleanup of Lake Erie is 
less apr 0 b 1 e m of engineering than it is a 
problem of diverse, ina de qua t e, and un­
wieldy ••• governmental policies, funding, and 
man age men t. The technical engineering 
methods of waste control are known or close 
at hand •••• " 

The Problem Areas 

The rep 0 r t identifies 298 municipal and 
182 industrial polluters around the lake, the 
amount and types of their pollutants, control 
measures required, and schedules of meas­
ures needed, or being followed, to diminish 
pollution. 

The most serious problem is the accel­
erated aging of the lake. This is caused by 
nutrients, phosphorus and nitrogen, in sew­
age, and some industrial wastes that act as a 
fertilizer to stimulate a 1 gal growths. The 
organic remains of this superabundant aquatic 
crop place a severe demand on the oxygen in 
the water. The demand is estimated to be 18 
times greater than the oxygen depletion caused 
by treated sewage. 

The report states that nearly one-fourth 
the lake becomes nearly devoid of oxygen in 

5 
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its bottom waters during the summer. This 
situation is becoming worse. Man's activities 
have prematurely added an estimated 15,000 
years to the natural age of the lake. But "the 
rate of aging ••• can be brought back to near 
the natural rate." 

Even if the present trend is reversed, the 
report warns. the algae problem will persist 
for several years. This is because the nu­
trients already stored in bottom sediments 
are recycled in summer. "Therefore, it is 
possible that in a relatively short time the 
overproductivity of Lake Erie can be com e 
self-sustaining because of this ever-increas­
ing reserve. It is also possible that if this 
alarming process grows. Lake Erie may face 
a sudden biological cataclysm that will ex­
haust. for all time, most of the oxygen in the 
greater part of the lake." 

To reverse this t r end, FWPCA recom­
mends d r as tic reductions in discharges of 
phosphorus into the lake. 

. Only the j 0 i n t management of water re­
sources by Canada and the U. S. can achieve 
a cleanup of the lake, the report concludes. 

States in Lake Michigan Basin 
Ad on Pesticides 

The conservation and resource agencies 
of illinois, Indiana, Michigan, and Wisconsin 
signed an ag:r:eement during the summer to 
pro t e c t the Lake Michigan basin from any 
more pesticide pollution. Under the agree­
ment, reports the Great Lakes Commission, 
the States will "inventory, monitor and tighten 
enforcement" 0 v e r all possible sources of 
contamination in the lake area. 

Farm & Urban Run -off 

Surface run-off waters from about a third 
ofthe4-Stateland area drain into Lake 
Michigan. The waters car r y along so m e 
chemicals used to control insects on farms 
and in towns. 

The Commission says the lake ' s pesticide 
contamination was dramatized by ' r e c e n t 
fin din g s that DDT was the most probable 
cause of the death of some 700, 000 coho 

salmon fry hat c he d from eggs taken fro 
Lake Michigan brood stock. " 

Minnesota Acts 

In an act ion related to the 4 - State com 
pact, the Minnesota Conservation Department 
halted, in August, the use of "hard" pesticide 
on all lands it controls. "Hard" pesticides 
are those that do not break down into harm­
less compounds after application. 

~ 
Advisers Appoi nted to Aid 
Columbia R. Temperature Study 

In t e rio r Secretary Stewart L . Udall has 
appointed a Technical Advisory Committee 
for Biological Effects to help in the study of 
w he the r hot water discharges could harm 
salmon and other aquatic life in the Columbia 
River. 

The 16 -member committee will assist In­
terior's Federal Water Pollution Control Ad­
ministration (FWPCA), BCF, and the Atomic 
Energy Commission in the 2-year study 
that started February 1968. 

The advisory committee members repre 
sent States, the Fed era 1 Government, an 
power companies. 

~ 
Interior Department's Marine 
Resources Programs Unified 

The Department of 
the Interior I s marine 
resources programs 
have been brought to­
gether u n d e r an As -
sistant Secretary for 
F ish and W i 1 d 1 if e 
Par k s, and Mar ill e 
Resources, Clarence 
F. Pautzke. 

He will be sup­
ported by a new Of­
fice of Mar in e Re-
sources (OMR) . Act - Dr . J. L. McHugh 

ing chi e f of OMR i s 
Dr . J. L. McHugh, on de t ail fr om his per­
manent post a s Deput y Dir ector of BCF . 
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Office ' s Duties 

OMR will coordinate and a d van c e Inte 
rior' s "marine res 0 u r c e s policies , p r o 
grams, plans, and legislation. It will wor k 
with other Federal agencies, state a nd loc al 
governments, international organizations 
private industries, universities, the s cien 
tific community and the public." 

OMR will coordinate Interior's c ont r ibu 
tion~ to the marine resources data s y stems 
It wIll help develop policy guidelines fo r lima 
rine pollution control, estuarine studies i n 
ternational research, survey and deve lop:nent 
activities, multi -use of the coastal zone and 
high seas . II 

Inflation Hits King Crab 

Probably fe w food products have gone up as 
much inprice as have king crab thi s year, re­
ports BC F Seattle. The September wholesale 
price of fancy can ne d king crab (24 / 7i oz . 
cans) at $31.00 to $31.50 per c ase was about 
57 . 5% above a y ear earlier. In contrast, the 
average Bureau of Labor Statis tic s index for 
all selected fishery produ cts for July 1968 
was 22.7 % less than a y ear ealier. 

The following wholes al e pric e quotations 
reflect the sharp price incre a se i n king crab 
over last year. 

1968 1967 % Increase 

~Crab-
canned, fa ncy: 
24/71 oz . cased $3 1. 00 - $31.50 $19.50-$20 . 50 57.5 

2 
King C rabme at -

frozen: 
5

1
lb. blks / lb . 2 . 60- 2 . 65 1.49- 1.53 62.5 

2~ lb . bl ks/ lb. 2 .65 - 2 . 70 1.51 - 1.55 74.2 
1 lb. bll<s / lb. 2.80 - 2.85 1. 53- 1. 61 77.0 

iDunQeness Crab -
canned : 
24 / 61 0z . case 17 .00 15 . 50 9.7 

2 

. The scarcity of king crab this year has 
stimulated c ompetitive buyi ng from fisher­
men to a poi n t where September ex\'essel 
prices of 30 cents t o 35 c ents a pound were 
almost triple t he 11 c e nt s per pound price of 
1967. 

loran 'All-Weather' Navigation 
Begins in Gulf of Mexico 

7 

On ovember 1, a 2 million Coast uar 
radio -e Ie c t ron i c system w nt on th alr 
making possible precise, all-w ath r naVl a­
tion throughout the Gulf of I xi c o . Thr 
L 0 ~ a n (for ~ng Ran g e Aid to nvignh n) 
s t at lOns went mto operation . 

Rear Adm ira I Ross P . ullard, Eifih h 
Coast Guard District commander, said th 
system amounts to a revolution in navigation 
for the Gulf of Mexico . 1\.Iariners \ ho us 1 

will be able to pinpoint their locations with ut 
v~sual reference . W h e the r they ar out of 
sIght of land, or if it l s overcast, if the com 
pass is broken, regardless of winds and cur­
rents ..• Loran will give them a fast and ac­
curate position fix . II 

The Loran system took 17 months to c n­
struct. It places an electronic grid over th 
entire Gulf. By obtaining readings on 2 of th 
Loran II grid" lines, the user can d t rmln 
his position mer ely by finding \ here the 2 
lines cross on a Loran chart . 

Before Loran 

The Coast Guard said that before ItS 
tern went into operation navigation in th 
was limited to one or more of these meth 

Celestial fixes: obtainable only in cl 
weather, accuracy limited b 
skill. 

Dead r e c k 0 n in g methods: "calc 
guessing at best." It is accurate onl 
careful attention is given to correct 
vation--and to such factors ascurrent 
winds, lime u nd e r \\ ay. compas 
and depth soundings. Accurac 1 

individual's skill. 

Radar: usable for pomt-t -POl t 
tion only when there IS an Id 
mass in range . 

RadlObeacons: l'mlted m r 
ide mar 'n for error. 

Depth oundings: na 
curves b) depth soundm 1 c 
lice in Gulf. It is rudlmen ar 
hat provides onl remote t 10 

and \ aste ~ time and el. 
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The Loran System 

Loran has been used since World War II, 
but the new chain in the western Gulf is the 
first b u i 1 t primarily for commerce rather 
than defense. The r e are two Loran types: 
"A" and "C." Loran "A" is the type operated 
by the Coast Guard in the Gulf. It guarantees 
accuracy within one mile at its maxiumum 
useful range of about 800 miles. 

Loran" C" is even more precise and com­
plex. Its range and accuracy are far greater 
than needed in the Gulf. Its equipment also is 
much more costly--more than such users as 
commercial fishermen can afford. A good 
Loran receiver for type "A" is about $2,000. 

The new system incorporates two existing 
stations at Cape San BIas and Venice, Fla. 
With a third station at Biloxi, Miss., they had 
formed a Loran chain that pro vi d e d good 
coverage only in the eastern Gulf. By the time 
their signals reached the western Gulf, they 
were no longer usable for position fixes. 

The s tat ion at Biloxi was closed Nov. 1 
when the new Grand Isle facility began trans­
mitting. This was done to integrate the old 
chain and the new one to give better coverage 
throughout the Gulf. 

How Loran Works 

Loran navigation isbasedon measurement 
of time that elapses at a receiver between 
arrival of signals transmitted simultaneously 
from 2 different points. The receiver acts 
like an e 1 e c t ron i c stopwatch. The Coast 
Guard explains: ''It begins counting when it 
receives the first signal and stops when it 
receives the second. The elapsed time gives 
one reading. A smooth curved line can be 
drawn through any number of points where 
the time elapsed between reception of the two 
signals is constantly the same." This line 
is a "line of position" or "a Loran line. 11 

The Loran transmitting stations operate 
in pairs. Each pair produces the 2 signals 
needed to get one line of posit ion reading. 
Pairs are further arranged in chains of 3 or 
more stations. When the chain arrangement 
is used, the intermediate stations operate in 
both adjacent pairs. In the Gulf Loran ch a in, 
there are 4 pairs of stations: 

- - Port Isabel and Galveston 
--Galveston, the master station, and Grand 

Isle. 

--Grand Isle and Cape San BIas 
--Cape San BIas and Venice 

For each p air, a straight line (the bas 
line)can be drawn through the 2 stations . At 
this base line, all the Loran Lines are perpen­
dicular' and from there they extend out over 
the Gulf in long sweeping curves through var­
ious arcs. For example, because the base 
line between Galveston and Port Isabel is at 
considerable angle to the base line between 
Grand Isle and Galveston, the Loran lines of 
position from the 2 pairs cross hatch the Gulf 
in a distorted grid pattern. The same is true 
of the other pairs. 

How Navigator Uses It 

To find out where he is, the Loran navigator 
gets readings from 2 pairs of stations. These 
readings correspond to Loran lines of position 
overprinted on regular nautical charts. He 
locates the lines on his chart and traces them 
to the point of intersection. That point is his 
location. It is then easy for him to translate 
this information into latitude and longitude, 
or relative bearings. 

Commercial Fishermen Aided 

The Coast Guard bel i eve s commercial 
fishermen in the Gulf can benefit much fron: 
Lor a n. Its precision navigation can meaL 
greatly reduced run n in g time to and from 
fishing grounds--saving fuel. When goo 
fishing are a s are located, they can be pin­
pointed for later trips or to guide other boats 
to the area. 

Accurate position reports through Loran 
also will bring help faster . The Coast Guard 
has had to search thousands of square miles 
of ocean when looking for a f ish i n g boat in 
distress that gave only the vaguest indication 
of its position. In some cases, the time con­
sumed in such a search could mean the dif­
ference between life and death - -or between 
loss of a valuable boat and catch and a safe 
return to port. 

Loran charts for the Gulf and air navigation 
charts are available. Coast and Geodetic Sur­
vey chart No. 117 also is available. Others, as 
they are published, will be obtainable through 
authorized sales agents. 

~
1 I \,il 



Data Center Gathers 
Definitive Story of the Sea 

During 1967 the ocean data -g at her in g 
agencies of the U. S. Goverrunent reported the 
findings of over 600 cruises of their research 
and explo ratory vessels to the National 
Oceanographic Data Center (NODC) in Wash­
ington, D. C. It was the first time that com­
plete information on the total national marine­
science effort became available in one place. 
NODC also filled a role in g lob a 1 oceano­
graphy: It was one of two nerve centers pro­
vidinginformation to oceanographers every­
where. The second center is in Moscow. 

NODC is sponsored by U. S. Goverrunent 
agencies interested in the marine environ­
ment. It is governed by an Advisory Board 
representing these agencies and the National 
Academy of Sciences. The U. S. Naval Ocean­
ographic Office manages the Center. NODC's 
mission "is to acquire, process, preserve, 
and disseminate unclassified oceanographic 
data for scientific, industrial, and de fen s e 
purposes. " 

Fig. 1 - Nomad (Navy Oceanographic M eteorological Automatic 
DeVice) buoy transmits data up to 2,000 miles over standard 100 
words-per-minute radioteletype circuits. (U. S. Navy) 

Reorganizes to Meet Challenge 

Early in 1968, NODC reorganized its oper­
ation to cope with the great changes taking 
place in data gathering. Nansen bottle casts 
are being replaced by continuously recording 
salinity-temperature-d e p t h (STD) systems 
that can be kept in place. The mechanical 
bathythermograph (BT) is giving way to the 
more exact XBT. More buoys are being an­
chored throughout the 0 c e an s. These are 
equipped to sense and record great amounts 
of data. The types and amounts of oceano­
graphic data received from manned and un­
manned satellites are increasing rapidly. 

Fig. 2 - Nimbus weather satellite (NASA). 

National Marine Data Inventory 

NODC conducted the first National Marine 
Data Inventory (NAMDI) during f is cal year 
(FY) 1968 in order to become a central bank 
of information on the national effort in ocean-
0graphy. It recorded the more than 600 
cruises conducted by U. S. agencies. NAMDI 
includes information on quantity and type of 
data, area of operations, and persons partici­
pating. Track charts and n a r rat i v e s are 
available for many cruises. Statements on 
sampling and analytical techniques are in­
cluded. The results are be i n g automated. 

When this task is completed, NODC will be 
able to answer--by use of punched card or 
magnetic tape sorts - -such questions as: "Has 

9 



10 

Flc, 3 Ocean SCience Important to Ice Patrol Vigilance- -The 
,oust-lnl sl dy of till o,can currents, which greatly influence 

... b r9movem~nts, 1$ uniXlrtant to the Ice Patrol's predictions 
Id lrac.ktnq riots for I eberg seasons. Here, a Salinity T emper­

.. lure Defti"' Sensor sySlem is used on the Coast Guard oceano-
r; i1pll 'v ss ( 1 "Fvergreen" on a mission to de termine if the 

u c of th l..1bra~or Currenl is In ti,e Hudson Strait. The Sen­
r Sl m nstantaneously record readings of salinity, temper­

tur, nJ dl'ftilS down to 1 500 meters . (U . S. Coast Guard) 

none. ampled euphasids in P ro v i de n c e 
(hannel? Who took cores i n t he I ndian 
o an? WherL!? Who has them now? Were 

outh Pacific plankton species studied during 
th au tral winter? What was the total num ­
IJ r of I nited States l'csearch vessels opera ­

n the t 1 ant i c during the last f i s cal 
I 

tern 

ti n 

f information flo vs into 
tation data ( .. Tansen 
m c ntinue t x -

ceed the influx of other data types . During 
FY 1968, over 31, 000 oceanographic s t ations 
and 110,000 BT observations were received. 
Biological data came at a rate of about 500 
stations per month. In geology, a good start 
w as made on sed i men t data from t he U. S. 
Naval Oceanographic Office and Scripps In­
stitution of Oceanography. Seismic refle ction 



Fig. 5- Bathythermograph makes quick record of temperatures at 
different depths . D ata a re useful in finding fish. 

data holding s i ncreased by 32, 000 mil e s of 
records--pr imarily for the Mediterranean, 
Atlantic, and P ac ific . 

NODC Achiev ement 

NODC data processing of Nansen casts has 
compiled the most comprehensive file ever 
set up in oce anography. M t er 2t yea r s of 
work, the Nansen cast dat a file of geosorted 
stations has b een made worldwide. It con­
sists of 54 reels of m a gnetic tape, each more 
than a hali-mile lon g, packed in 556 charac­
ters per inch. The f il e has over 280, 000 
stations in every ocean of the world; it has 
over 6 million tape r e c or d s . The oceano ­
grapher can find c omprehensive information 

Fig. 6 - Biologist using a light transparency meter to measure 
turbidity in the waters of Galveston Bay, Texas. 
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about "temperature, salinity, oxygen, phos­
phorus, nitrogen, and silicate deta observed 
at specific depths." 

NODC hop e s to get a new computer that 
will increase its processing capacity at least 
8 times. It will enable the Center to furnish 
information about "biology, geology, salinity, 
temperature, depth, sediment chemistry, and 
a host of user-oriented systems." 

NODC Director 

The NODC 0 per at ion is headed by Dr. 
Thomas S. Austin, former director of BCFl s 
Tropical Atlantic Biological Laboratory in 
Miami, Fla. Dr. Austin became NODC di­
rector on July 2, 1967. He serves too as 
Director of World Data Center A, Oceano­
graphy. 

~-"~ ~:' • A • . . 
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OCEANOGRAPHY 

Scientists Record Whale 'Talk' 

Scientists from the U. S. Naval Oceano­
graphic 0 f f ice (NOO) and the University of 
Rhode Island s u c c e s sf u 11 y recorded the 
sounds of 7 different species of whales and 
dolphins inhabiting the Nor t h Atlantic on a 
recent cruise off Nova Scotia, Newfoundland, 
and New England. The tapes now are being 
studied to compare the mammal 'talk ' with 
similar sounds heard by Navy son arm e n 
tracking submarines. 

In addition, the scientists under Dr. H. E. 
Winn, professor of oceanography, University 
of Rhode Island, b 0 u n c e d sonar signals off 
the aquatic mammals to determine the 
s trength of the res u 1 tin g echoes. The s e 
e c hoe s, reported Lt . J . Lawrence Dunn, a 
NOO b i 010 g is t, have been known to create 
problems for the Navy's antisubmarine 
forces. 

Sight 7 Species 

Sailing on August 13 aboard the" Trident, 11 

a n 180 -foot research vessel operated by the 
u niversity , "the scientific par t y and crew 
recorded sightings of several hundred whales 
and dolphins of seven species" from August 
20 to 22, reported Lt. Dunn. The scientists 
successfully 1 au n c h e d active and passive 
sonobuoy s - -sophisticated acoustical devices 
u sed to pick up mammal 'talk' and the echoes 
bounced off their bodies. The expendable ac­
tive sonobuoys were used as sound sources 
for bouncing s i gnals off the mammals. These 
buoys also enabled the scientist s to receive 
acoustic data while sailing a normal course. 
The passive buoys were used to transmit the 
mammal 'talk' to the ship. 

Early Success 

Lt. Dunn recalled: "We encount ered apod 
(school) of killer whales" after t h e ship h ad 
barely cleared the harbor at St . J ohns, New ­
foundland. "The proximity of the ne arby land 
mass made our active sonobuoy work im po s ­
sible, and problems with the videotape syst em 
prevented the universi ty personne l f r om c ar­
rying out planned observat ions on this spe ­
cies ." 

On the next d ay , however, the scientists 
spotted l arge · n u m be r s of p ilot whales and 

recor ded their sounds before the Trident was 
forced by icebergs and t he illnes s of a uni­
versity graduate s tudent t o re t u rn t o St. Johns. 

On August 15, after abandoni ng their plan 
to circumnavigate Newfound l and, t he scien­
tists headed southwest to Cabot Strait. On 
August 16, they sighted finback whales about 
60 feet long. They deployed the active sono­
buoys and recorded mammal echoe s de spite 
the failure of one of the three buoys . 

Rough weather hindered the hunt until Au­
gust 20, when the Trident came withi n inches 
of a 55 -foot sperm whale . Aft er the scientists 
recorded the sound produced by this whale, 
and another encountered later i n the d ay , they 
again saw finbacks . But the sperm whales 
talked so loud that they obscured the s ounds 
of the finbacks. 

"I obtained my revenge on one of the of­
fending sperm whales by tagging him with a 
Fisheries Research Board of Canad a whale 
tag," Lt. Dunn said . 

After shaking off the sperm whales, the 
scientists r e cor d e d the sound s of 3 other 
species - -pilot whales and bo t tl e n 0 s e and 
dolphins - -during August 21 and 22 . 

-~ @:l~~-
Data from 'Oceanographer' & 
'Discover' Cruises Microfilmed 

The Environment a l Data Service, a com­
ponent of the Environmental Science Services 
Administration (E SSA), has microfilmed most 
of the 0 b s e r v e d geophy sical data gathered 
d ur ing the USC& GSS Oceanographer's 1967 
Global Cruise and the USC&GSS Discoverer's 
1968 African Cruis e . 

Copies of the se preliminary data and re­
du ced geophysical d a t a from the USC&GSS 
"Pioneer ' s" 1964 International Indian Ocean 
E xpedition and the Pioneer's 1965 and "Sur­
veyorts" 1966 We st Coast Upper Mantle Proj­
ect are now available from the Environmental 
Data Service, Silveiing, Maryland 20910, 



Two C&GS Survey Ships 
Commissioned 

Hydrographic survey sister ships of the 
Coast and Geodetic Survey. "Fairweather" and 
''Rainier.'' were commissioned October 2 in 
Seattle. Wash. 

The1.627-ton.231-ft. vessels. equipped 
with the latest electronic, depth recording, 
and positioning equipment, will c h art U. S. 
coastal waters to help provide safe naviga­
tion for commercial s hip pin g and recrea­
tional boating. They will operate in Alaskan 
and West Coast waters. 

Vast Undersea Valley 
Shown Off Oregon 

A new map of the ocean floor published by 
the Coast and Geodetic Survey shows a vast 
undersea valley off the Pacific Coast. The 
valley extends about 400 miles along Oregon 
and California. Approximately 35 to 60 miles 
from the coast. about one to two miles below 
the sea surface, the valley is 15 to 60 miles 
wide. 

About 140 miles of the valley appe ar on 
the new bathymetric map. The map covers 
approximately 13,000 square statute mile s of 
sea bottom. It extends 65 to 95 miles s e a­
ward off the south Oregon coast, from Cape 
Ferrelo to the Umpaqua River. Depths range 
from a few feet off the coast to over 10,500 
feet about 40 miles west of Cape Sebastain. 

Noteworthy Features 

The other noteworthy features on the ne w 
map include part of an extensive ridge we s t 
of the valley rising over 3.100 feet from the 
bottom, and the southern tip of Heceta Bank. 
35 miles we s t of Florence. which r i s e s to 
within 167 feet of the water's surface. 

The bathymetric map provides the most 
detailed bottom topography of the area pub­
lished. It is one of a series planned by CGS 
for the sea bed s off the Atlantic, Pacific, 
Alaskan, and Gulf coasts. 

\ 
\ 
\ 

Cl 

PI. 51 George 

OR EGON 

• CALIF. 

13 

Area covered by bathymetric map ( 1308 N -17) of sea bottom off 
south Oregon, including vast undersea valley. 

Maps Aid Development 

The maps are des i g ned to aid Federal, 
s tate, and industrial int erests e xp lor e and 
develop the potentia l resources of the conti­
ne ntal shelf. It is an ar e a of approximately 
862,000 s quare stat u t e miles off the U. S. 
coasts. Economic development of these re­
sources depends he a viI y on bottom topo­
graphic m aps; few exist. Knowledge of the 
sea bottom is e s sential for marine engineer­
ing. s c ientific studies in r ecovering offshore 
oil and m inerals. and t o evaluate shoreline 
erosion and accretion. 

Previous m aps include the shelf off rtorth­
ern Oregon, southern California, the Aleutian 
Islands, northeastern Gulf of Maine, and the 
mid - Atlantic coast (from Cape Cod, Mass ., to 
Chincoteague Bay. Md.). 

~
. _ . / •• " L....-. 
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Revised 'Mariner's Bible' 
for Pacific Coast Published 

The 10th edition of U. S. Coast Pilot 7, the 
"mariner ' s bibl e" for the P acific Coast and 
the first in 5 years, was published this month 
by the Coast and Geodetic Survey (CGS). The 
380 -page volume contains the latest inform a -
tion on the coast and harbors of CaliforniaJ 

Oregon, Washington, and Hawaii. The agency 
spent a year conducting an on -the -spot in ­
spection. 

The book has served mariners for more 
than a century. It includes greatly expanded 
information on port faciliti es at some of the 
most important U. S. Pacific h arb 0 r s , in­
cluding San Diego, Los Angeles, Long Beach, 
San Francisco, Portland, Seattle, T a com a, 
and Honolulu . 

There is detailed information on wharves, 
cargo-handling equipment, depths alongside 
wharves, available storage area, etc . Small 
craft information has been increased. The 
emphasis is on the transient boatman away 
from his usual cruising area. 

8 Coast Pilots 

CGS publishes eight coast Pilots covering 
all U. S. coastal and intercoastal waters . New 
editions appear about every 5 years . 

Generally, the boo k furnishes i nform a -
tion that cannot be shown graphically on ma ­
rine charts, such as navigation r egulations, 
outstanding landmarks, channel and anchor­
age peculiarities, dangers, we at her, ice, 
freshets, routes, pilotage, and port facilities . 
Cumulative supplements, containing changes, 
are published early each year. 

Coast P ilot 7 describes the numerous b ay s, 
harbors, and r ivers along the coasts of Cali­
fornia, Oregon, and Washington. It also de ­
scribes the offshore Channel Is l ands of south­
ern Californi a, the Sac ra m e n to and San 
Joaquin Rivers and t heir delta re g i o n, the 
Columbi a River, and t he large "inland sea" 
compr ised of the St r aits of Juan de Fuca and 
Georgia, and Puget Sound . A chapter on Ha­
waii describes the 8 l a r ger islands and many 
s m all out er islands of the Archipelago. 

The new edition cos t s $2.50. Available 
from the Coast and Geodetic Survey (C44), 

R ockv ill e, Md . 20852, or from CGS sales 
agent s . An n u a I supplements are distrib­
ut ed free . 

Coast Guard to Set up Sealanes 
In Southern California 

The U. S. Coast Guard has es t ab lished 
co a s t wi s e sealanes in Southern California 
from Point Conception thru the Santa Barbara 
Channel to Santa Monica Bay. The new sea­
lanes, e f f e c t i v e Jan. 1, 1969, will provide 
safe passage thru areas of potential oil ex­
ploration and minimize risk of colli s ions. 
Similar plans already operat e in Tew York, 
Delaware Bay, and San Francisco . 

1---11--1'1 
u:.I. 1 .... 1.11 

1 
The sealane idea is similar to the divided 

highway of l and transportation. The sealane 
is composed of 2 l anes, each one -mile wide, 
with traffic flo w i n opposite directions, sepa­
rated by a "buffer" zone 2 miles wide. This 
ide a has had good results on the Great Lakes 
sinc e 1911. With the cooperation of domestic 
and foreign shipping lines, the risk of collision 
will b e held to a minimum. 

An overall plan includes a system of coast­
wise lane s extending from Point Conception 
to San Diego and lin kin g the ports of Los 
Angelesl Long Beach, Port Hueneme, and San 
Diego. 



Foreign Fishing Off U. S. 
in September 

NOR THWEST ATLANTIC 

One hun d red and sixty-nine fishing and 
support vessels from the USSR, Poland, East 
and West Germany and Romania , were 
s ighted in September, 44 fewer than in August. 
Such a decrease, due mostly to the departure 
of small Soviet side trawlers, is normal at 
this time. 

Soviet: Soviet vessels--32 factory stern 
t r aw l ers and 56 medium side trawlers --were 
observed fishing intensively along the 40 - and 
50 -fathom curve, from Cultivator Shoals to 
the northern edge of Georges Bank, taking 
moderate amounts of herring and mackerel. 

P olish: Polish vessels, about 35 in August, 
decreas ed to 24--9 stern trawlers and 15 
large side trawlers fishing her r i n g on the 
northern edge of Georges Bank. In September 
1967 , 38 Polish trawlers and support vessels 
wer e sighted there. 

East Germany: The fleet, 31 vessels in 
August, decreased to 20 in September. Nine­
t een freezer stern trawlers and 1 factoryship 
were f ish i n g herring east of Cape Cod and 
Nan t u c k e t, and on th,= nor the r n edge of 
Georges Bank. In September 1967, 11 East 
German trawlers were sighted on Georges 
Bank. 
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West German: Fourteen f r e e z e r stern 
trawlers and 7 side trawlers (2 pair trawling) 
were observed fishing in the same general 
area as the East G e r man s. Only 4 stern 
trawlers were sighted in September last year. 

Fishing in the Contiguous Zone 

Special Coast Guard Sea and sea patrols 
were instituted early in the month. As exact 
measuring is very difficult, due to the lack of 
good sho~e ,line, fe~tures, reports of foreign 
vess els flshmg mSlde the 12 -mile zone could 
not be confirmed. 

GULF OF MEXICO, SOUTH ATLANTIC 
AND CALIFORNIA ' 

No foreign vessels were sighted in Sep­
tember. Reports of a Japanese long-liner 
fishing south 0 f San Clemente Island were 
not confirmed . 

PACIFIC NORTHWEST 

Thirty-three Soviet vessels were sighted 
during September --25 large stern trawlers 
and 8 processing and support vessels. Light 
catches were observed aboard vessels fishing 
off Washington in the first half of the month' 
in the second half, when fishing had switched 
to off Oregon, good catches of Pacific hake 
were observed. 

The nat u r e of Soviet h a k e fishing has 
changed conSiderably this year. In 1966 and 

Fig. 1 ,- II Ryanyy , II whale catcher ship, This type of vessel highly maneuverable and capable of 18-20 knots. It is 208 feet long, 
(BCF / Crosby) 
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Fig. 2 - Unloading Pacific ocean perch from the "SRT Som" to the refrigerator reefer ship "Evaron." Note perch in blOs aboard Evaron. 
(BCF /Branson) 

1967, vessels were mostly medium side 
trawlers; this year there were more stern 
than side trawlers. There is evidence that 
ex per i men tal pair trawling with medium 
trawlers has not proved successful. 0 v e r 
180 vessels were sighted in 1966 and 1967, 
compared to only 86 this year, but because of 
the greater efficiency of stern trawlers, the 
smaller number does not mean that Soviet 
hake catches will decrease. 

ALASKA 

Soviet: Soviet vessels fishing off Alaska 
fluctuated between 20 and 30, about half the 
number sighted in September last year. 

Six stern trawlers along the Aleutians, and 
2 in the Gulf of Alaska, fished for ocean perch. 
Ten medium trawlers fishing for pollock, 
flatfish, perch, and gray cod, along the Con­
tinental Shelf edge in the eastern and central 
Bering Sea, ended the fishery in mid - Septem­
ber. One whale catcher, sighted in central 
Bering Sea, is believed to have belonged to a 
fleet of 8 catchers and 1 factoryship. 

Japanese: The 180 Japanese vessels ob­
served during September had dropped to 130 
by the end of the month because of declining 

ocean perch and minced meat and meal fis 
eries. A drop in effort in ocean perch fish· 
eries is typical for that time of year. At mi . 
month, there were 6 factoryship fleets in t e 
minced meat and meal fishery in the easteI1) 
and central Bering Sea; one returned to Jap 11 
at month IS end, while the remaining 5 factor . 
ships and 91 trawlers, spread out on the Con · 
tinental Shelf, north of the eastern Aleutian 3 

and Alaska Peninsula, to nor t h w est of th ~ 
Pribilofs. 

The 2 king crab factoryship fleets on th ~ 
Continental Shelf, north of Port Moller, will 
stay on into October to take advantage of the 
high catches of tanner crab. One combination 
processing and fishing vessel, observed fish­
ing tanner crab in the central Bering Sea in 
July, was s i g h ted there again, presumably 
still fishing tanner crab. 

The 9 vess els long-lining for sablefish in 
the Gulf of Alaska had decreased to only 1 or 
2 by the end of the month . 

Two stern trawlers fishing shrimp near 
Two-Headed Island, off southwest Kodiak Is­
land, ended their operations by mid-Septem­
ber. 

Note: ~uring surveillance pat.ro~s, vessels are sighted, recorded, and. identif~ed as to type. Vessels are counted only once; if a vessel 
was SIghted more than onc.e It IS ?o';llted as only one vessel, ex?ludmg duplIcate sightings. Since vessels continuously 'arrive and de­
part, the total number of 1 den t 1 f,e d vessels for the month WIll always be larger than the actual size of the fishing fleets observed. 



STATES 

ALMO ATCH IS 88% ABOVE 1967 

BCF Juneau provides this summary of 1968 
fishery developments in Alaska: The 1968 
salmon catch is est i mat e d at 260 million 

ounds with an exvessel value of $37,5 mil­
ion - -up 88 percent in volume and 52 percent 

'nvalue over 1967. 

King salmon landings remained relatively 
stable at 11.5 million pounds worth $3 million, 

Chum salmon landings of 75 million pounds 
were th highest since 1944; the value of $7.5 
million set a record. 

Coho salmon landings of 18.5 million 
pounds were the highest since 1964, and the 
$4 . 5 million value a record. 

The red salmon pack of 207,694 cases in 
Western Alaska was the lowest since the fish­
ery began. 

Pink s a I m 0 n were large in number but 
small in size. They averaged 3 pounds per 
fish throughout Alaska. 

Alaska salmon have more production and 
! marketing opportunities because of modern 

t ransportation systems. For example: 
nearly 500,000 pounds of pinks were shipped 
from Prin e William ound to the supermar­
ket trade, and frozen chum salmon have en­
tered markets in Sweden and Japan. 

Crab Landings 

King crab I and i n g s of about 85 million 
pound swill b down 33 percent from 1967 
landings of 127.7 million pounds. But valu 
will set a record - -up about 66 per ent from 

15 milli n to over $25 million. 

pt mber 20, th laska Department 
f Fish and Game raised minimum size of kin 

crabt07 inch s (carapa ewidth)for all la'­
ka, re\'iouslv, minimum 1 > al siz had b en 
5~ inches for -B e r i n g ::ea a1' a, and ~ for 
\1 'utiian I'land' area. 

Dun n' rab landin 
pr ach 12 million pounds, 
hi h r than 19 7 1 and i n milhon 

pounds, but 
raise valu 
million, 

Tanner crab 1 and i n 
pounds in 1968; the 1 
118,000 pounds. 

hrimp landings may b I 

in 1967. Estima es ar for a 
of 40 million pound., ompar d 
pounds in 1£)67. 

Scallop landings will hi 1.5 
of meats with an xv 55 I alu 
lion. This is the fir t y ar s all 
landed comm r ially. 

HELLFI. I:I 11 TD 

Rent Chan e 

1" 
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California Pac kin g Corp. (or "Del Monte") 
through its subsidiary, the Alaska Packers 
Assoc., have been active in Alaska. 

Regional Operators 

Operators that are more regional in char­
acter (Pacific Northwest and Alaska) are 
Washington Fish and Oys ter Co., Columbia­
Wards, Pan-Alaska Fisheries, Ivar Wendt of 
Seattle C'Pacific Pea r 1"), Whitney-Fidalgo 
Seafoods, Kayler-Dahl, Petersburg Fisher­
ies, and others. 

MORE NATIVE RESIDE T 
ALASKANS HIRED 

Alaska Commissioner of Labor Thomas J. 
Moore rep 0 r t s that "more Alaska natives 
worked in more jobs in more fish processing 
and canning plants in westernAlaska in 1968 
than in any other year in history. 'I Moore at­
tributes this sharp upsurge to a realization 
by cannery owners that it makes good sense 
to hire qualified local workers. 

During the first 8 months of 1968, nearly 
200 Eskimos were placed in fish processing 
and canning jobs in one small western com­
munity. Two years ago, only 70 E ski m 0 s 
found jobs in the same community. 

California 

SAN PEDRO FISHERMEN'S 
INCOME DECLINES 

From 1963 to 1967, the average annual in­
come for fishermen in the San Pedro, Calif., 
fleet fell from about $4,600 to about $4,100. 
(The average family income in U. S. is $8,900.) 
During 1958-1968, the fleet decreased from 63 
boats with a capacity of 5,745 tons to 28 boats 
with a 2,470-ton capacity. All vessels were 
built before 1945. These preliminary data 
were reported by William Perrin of the Op­
erations Research program of BCF's Fish­
ery-Oceanography Center. 

High Cost of Replacing Fleet 

Perrin visited the Seattle-Tacoma (Wash.) 
region to get estimates of how much it would 
cost to replace the San Diego wetfish seiners. 

He talked to representatives of 3 boatbuildir I 
companies . While the estimated market vah; 
of the San Pedro vessels ranges from $20,O( 
to $60,000--estimates of the cost of buildir 
vessels to replace them range from $ 120,0 
to$400,OOO, depending on size and equipme 

San Pedro is '0. 1 

In 1967, for the 19th consecutive year, Sa ! 
Pedro was the '0. 1 U. S. port. Its landing 
were worth $28,598,000. In 1950, it set t I 
all-time record for landings in a single sea· 
son with 848 million pounds of fishery prod­
ucts. 

* * * 
FISH! TG INDUSTRY DOES i-OT SHARE 
I T THRIVING ECo., 'OMY 

California's economy has been prospering 
for years, but the fishing industry and flee ' 
have not shared its success . The somber 
story of the industry is outlined in the 196£ 
report of BCF's Fishery-O c e an 0 g rap h:­
Center in La Jolla, Calif . The Center is ded­
icated to advancing basic fishery science-­
and to con d u c tin g res earch on proble. s 
relevant to fisheries in its area in order tc 
improve them. 

Resources and Problems 

In 1966, the fish industry used as ra~ 
material about 250,000 metric tons of 50 spe­
cies of fish and invertebrates worth $87 mil­
lion. Of the total, 60,000 tons worth $32 mil­
lion were caught by foreign vessels and tran . 
shipped to California processing plants. The 
imports were 220/0 of the total weight a n d 
370/0 of the value. 

By 1966, landings had declined to under a 
third of the 1939 figure. The tuna industry 
depended increasingly on foreign catches. In 
1939, the California fleet's total catch was 
over 750,000 metric tons worth $18 million; 
only 3,000 add it ion a 1 tons were imported. 

Many Causes 

This decline "is the basis of the problem 
fa c in g the California fish industry and its 
fishing fleet," states the La Jolla report. It 
continues: "Attributable to no single cause, 
the failure to par tic i pat e in the generally 
rising prosperity of the California economy 
can be blamed on unwisely heavy fishing of 



some resources, on natural changes in re­
source abundance due to climatic trends, and 
on increasing foreign competition in the tuna 
fisheries and in the fish meal and oil mar­
kets . " 

1939 vs. 1966 

In both 1939 and 1966, the 5 main elements 
of the California fisheries were tuna, salmon, 
industrial fish, fresh fish, and invertebrates. 

By 1966 , tuna landings had increas ed about 
330/0 over 1939. Yellowfin tuna (Thunnus al­
bacares) dominated in 1966 as in 19 39; the 
proportions of the other s p e c i e s remained 
about the same. In 1939, canners imported 
only 3,178 tons; by 1966 , imports were 60,832 
tons . These imports were 45% of the value of 
raw materials used by processors; in 1939, 
the figure was only 5%. 

By the early 1960s, researchers realized 
that stocks of yellow fin tuna had reached 
their maximum sustainable harvest. In 1966, 
the yellowfin w ere brought under effective 
international regulation for the fir s t time. 

Underutilized Tuna Species 

With yellowfin tuna landings at a peak, it 
became important to increase the harvest of 
underutilized tuna species - -or imports would 
continue to spiral. The La Jolla report states: 
"Fortunately, it a p pea r s possible that the 
skipjack tuna (Katsuwonus pelamis) popula­
tion and perhaps those of the temperate tunas 
are not fully harvested and ways of increasing 
the take of these species by California ves­
sels are now being studied within the Fishery­
Oceanography Cent<>l"," 

Skipjack 
(Katsuwonus pelamis) 
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Salmon Fishery Stable 

The salmon fishery off Northern California 
has been s tab 1 e since the late 1930s. The 
value of landings has increased. 

Industrial Fishery Troubled 

The industrial fishery ("wetfish fh:r~ry") 
is worst off. It uses pelagic spe::i of the 
California Current. These are red u c e d to 
fish meal and oil--canned as inexpensive 
canned products (mostlyfor export) and proc­
essed into animal foods. This fishery de­
clined from great prosperity in the 193 Os and 
1940s to current despair. In 1939, landings 
topped 500,000 tons; by 1966, they had dropped 
to about 60,000 tons. 

The decline is at t rib ute d mostly to the 
collapse of the northern subpopulation of the 
Pacific sardine (Sardinops caerulea). T his 
began during the 1940s and hit bottom in the 
1950s. In 1939 sardine landings were 500,000 
tons - -79% by weight and 34% by value of all 
landings; in 1966, theywere only a few hundred 
tons. 

Sardine (Pilchard) 
(Sardino ps caerulea) 

Fresh Fish 

The fishery for fresh fish is less depressed 
than the industrial fishery. The landings in 
1966wereaboutthesame as in1939,but their 
value was higher. 

Fishery for Invertebrates 

The fishery for invertebrates has re­
mained a minor one in California's total fish­
ery economy. This is true despite the more 
than twofold increase in landings - -due mostly 
to increased exploitation of squid and market 
crab. 
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FALL CHINOOK RUN PAST 
WILLAMETTE FALLS SETS RECORD 

A record 4,260 fall chinook con que red 
Willamette Falls, historic barrier to spawn­
ing salmon in the Willamette Basin, in 1968, 
the Oregon Fish Commission has announced. 

The number passing over the cul-de-sac 
portion of the multimillion dollar Willamette 
Falls fishway, together with the old ladder, 
was more than double the 1967 count. Most 
fish used the new cul-de-sac fishway. This 
was reported by Roy Sams, project leader on 
the Columbia River Watershed Development 
Program. 

Small But Significant Number 

The number of fish, though reI at i vel y 
small, is significant, Sams emphasized. He 
noted that the fledgling upriver run has built 
up s tea d i 1 y from the period when the fall 
chinook faced vir t u a 11 y impassable condi­
tions. Recent aerial surveys of the Wil­
lamette and its tributaries by Fish Commis­
sion and BCF biologists attest that the ma­
jority of fish getting above the falls spawned 
successfully. 

Biologists believe that once the fishway 
is completed, the fall chinook run could expand 
eventually to over 90,000. To develop this 
potential, the Fish Commission and the Fish 
and Wildlife Service have planted millions of 
juvenile fall chinook in the Willamette system 
since 1963. 

Sams said the development ofa 90,000 run 
could be speeded greatly with money to expand 
the present salmon pond rearing program in 
the Willamette Valley. 

More Ponds Proposed 

The Fish Commission is pleased with the 
successful rearing program conducted at the 
Sal e m Cascades Gateway Park in 1968. It 
has pro p 0 sed 4 more pond rearing sites . 
These and the Salem pond could produce an­
nually 25 million fa ll chinook smolts . The 
ponds would be located on the Molalla , North 
Santiam, South Santiam, a nd on the m ain stem 
Willamette near Eugene. 

How successful the pond rearing prograr 
will be d e pen d s on the return of a dult fa 
chinook; the first are expected in 1970. 

Texas 

HYBRID SUNFISH EXPERIMENTS 
ARE SUCCESSFUL 

The Texas Parks and Wildlife Department 
may have a solution to sunfish overpopulatior. 
in lakes and ponds: a hybrid sunfish . It i s a 
cross between the female redear and the m ale 
green sunfish. The hybrids grow much faster 
than their parents and have only a fraction of 
their reproductive capacity. 

Harmon Henderson, fish hatchery superin­
tendent at San Marcos where the hybrid wa s 
developed, says the new sunfish is unique in 
physical appearance and as beautiful as its 
parents. The hatchery began experimenting 
in 1963 with the possibilities of producing a 
hybridized sunfish for stocking ponds . 

Approaches to Problem 

According to Henderson, the problem wi t,) 
normal sunfish is that one female may produ e 
12,000to65,000 eggs . The popUlation ex­
plosion produces too many fish that cannqt 
grow. 

Henderson notes various methods u s ed t) 
control sunfish populations, including r ote­
none treatments of ponds and seining. P ond 3 

with controlled water levels have been low -
ered sufficiently to expose sunfis h n ests an j 
eggs to air in order to destroy them . 

Hybrids May Be Ans wer 

These mea sur es a re not neede d with the 
hybrid. The hybr id a re reprodu c ed at a ratio 
of 4 males to 1 female . An experimental pond, 
d r a i ned after hybrid eggs hatched , had an 
average of only 300 offsprin g per fe m ale. 

Experimental stocking of hybrids in farm 
po n d s has been successful. Some hybrids 
r e a ched 2 pounds in 2 years. 
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BUREAU OF COMMERCIAL FISHERIES PROGRAMS 

'Delaware II ' Replaces 'Delaware' 

BCF Gloucester (Mass.) has anewre­
search vessel--the Delaware II. The vessel 
was delivered by the builder, South Portland 
Engineering Co., on October 4. 

The Delaware II replaces the M/V Dela­
ware, which will be sold by the General Serv­
ices Administration in November. The new 
vessel will conduct exploratory fishing and 
gear research in the Northwest Atlantic-­
from Maine to Virginia - -and in international 
waters off eastern Canada. 

Delaware II 

The vessel, which costs about $1,400,000, 
is 155i feet long, has a service speed of 12.5 
knots, can c r u is e 8,000 miles, and stay at 
sea a month. 

She is equipped for s t ern trawling, side 
t rawling, cIa m and scallop dredging, long­
lining, gill netting, and purse seining. 
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'Hybrid' Purse Seine Is Tested 

BCF t est edits fast-s i nk i n g, "hybrid" 
purse seine aboard the tun a purse s e i n e r 
"Libertyll fishing off Oregon. 

Although the Liberty was last to arrive on 
the fishing grounds, it was reported in mid­
October to have caught more than the other 
vessels: 10 tons of bluefin tuna, 75 tons of 
albacore, and 60 tons of bonito. 

Purse Seine Design Next 

Enough was learned from making the net 
and testing it to go on to the next phase. This 
i s the design of purse seines tailored to the 
net1 s length, depth, weight, and type of fishing 
planned for it. 

Floating Trap Net in 
Oahe Reservoir Proves Effective 

The effectiveness of a BCF-d eve lop e d 
floating trap net used in Oahe Reservoir is 
surprising observers. The reservoir is on 
the Missouri River in South and North Dakota. 
During its first t est s, the floating net took 
33,043 pounds of buffalo fish in 187 lifts--
177 pounds per lift. Conventional hoop nets 
took 30,285 pounds in471lifts--64 pounds per 
lift. 

o the r species, m 0 s t 1 Y carp and carp­
sucker, made up 1 e s s than 10 P 0 u n d s per 
floating net lift--and less than 13 pounds per 
hoop net lift. 
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'Undaunted' Receives Satellite Photos 

BCFI sUn d au n ted has become the first 
fishing ve sse 1 to receive television photos 
transmitted from the ESSA VI weather satel­
lite. The r esearch vessel is taking part in 
the international program to study the distri­
bution and biology of surface tuna and other 
fish in west African waters. 

Undaunted1s Receiver 

The Undaunted has an automatic picture 
transmission (ATP) sat e lli t ere c e i ve r 
aboard. It records the picture transmitted 
from the satellite pas sin g overhead. It is 
expected that such information will help BCF 
scientists locate and track productive water 
masses. If successful, inexpensive APT sat­
ellite receivers could be placed aboard com­
mercial fishing vessel. 

~ 
'Point of No Return' for 
Larval Anchovies Is Found 

At 220 C., anchovy larvae could go with­
out food for 3 days after hatching- -or between 
36 and 60 hours 8.:rter the yolk was exhausted-­
and still exhibit good survival if they received 
food by noon of the third day. But if feeding 
was postponed until fourth day after hatching, 
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nearly all larvae died of starvation. T heir 
s urvival c urves were almost identical t o t hose 
of contr ol grou p that was not fed . T his was 
l e arned in an experiment by Rovert May, Bio ­
logi c al Tec hnician in the Behavior - P hysio ­
logy program at the BCF Fishery - Oceano­
graphy Center at La Jolla, Calif . 

T he E xpe riment 

Four groups of larvae were fed at succes ­
sive ly later times after hatching; a fifth group 
not fed, served as control. Mr . May followed 
t he m ortality in each container daily at noon. 

"These res u 1 t s imply that the period of 
yolk abso r ption in the life history of the north ­
ern anchovy is less critical in terms of sur ­
vival than might h ave been e xpected. I I 

~~ 
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Can Fish Schools 

Be Spotted from Space? 

During the Apollo 7 flight, BCF's "Oregon 
n" rel e ased Rhodamine B dyes and fish oils 
into t he Yu c at a n Channel. It was part of a 
program to evaluate observations made from 
space . The observations may prove useful in 
detecting and as sessing fish schools . 

A Coast G u a r d plane flying between 400 
and 10, 000 fee t photographed the w a t e r s in 
vvhich the dyes a nd oils were released. These 
pnotos will be c om pared with those taken from 
t e Apollo s pacec r aft. 

~ 

La Jolla's fAdvisories' 

Benefit Fishermen 

Th fish ry - ceanography Center at La 
lla, CaUL , continued in September its suc­
ssf 1 dail albaco r e f ish i n g information 

r adca ts and 15-daybulletin series . Alba­
l' pt duction ontinued to s well the record 

>l t Paciflc orthw s t , e s p e e i a ll y for 

taff r ports : " lIr advisory 
rned a considerable number 
p s this s ~ a s 0 n. \\ hen 

n ' i es telephone us for 

a last-minute verbal appraisal to be relayed 
to t heir husbands who are pointing into 30 -knot 
wi nds a nd 8 -foot seas off Oregon at the time -­
we c an only conclude that our service activi ­
ties are hitting the mark!" 

~ ~-,: 
Scientists Bug Salmon 

Salmon and steelhead trout have fallen p r ey 
to --spie s. 

F or s everal years, James H. Johnson of 
the B CF Biological Laboratory i n Sea ttl e , 
Wash., and his crew of fishery researcher s 
have been snooping into the h a bit s of these 
spec i e s. The effectiveness of the sonic tags 
with hydr ophone r e ceivers developed in t heir 
Seattle e l ectronics shop have led to a wave of 
spying by other s c ientists on a number of ot her 
marine spec ie s. Johnson has helped marine 
behavi or studies from Canada to the Carib ­
bean and from lob s t e rs to humpback whale . 

Tool for Mi gration Studies 

The sonic tag and t he hydrophone monitors 
t hat pick up its signal were developed as a 
tool to study m i gration of salmon and steel­
head on the Columbia River. 

The University of Wiscons in b 0 r rowed 
Johnson and his t r acking boat for a s almon 
"homing" project . The t eam tr ac ked one pink 
salmon over 50 m iles - -from F riday Ha rbor 
in the San Juan Is l ands of Washington State 
toward his home in British Columbi a . The 
sonic -tagged salmon took a long way home . 
(Perhaps it was trying to shake the snoop s .) 



Other Species Tracked 

Shore monitors and technical assistance 
were provided the Fisheries Research Board 
of Canada to obtain data from sonic -tagged 
Atlantic lobsters. The Canadians hope to re­
settle this s p e c i e s off the coast of British 
Columbia. Similar equipment was loaned to 
track shad in the Connecticut River, and bull 
shark in the Rio San Juan of Costa Rica. 

Once, Johnson went to Bermuda to join a 
team of scientists from Rockefeller Univer­
sity and Woods Hole Oceanographic Institu­
tion in an at t e m p t to attach son i c tags to 
humpback whales. The whales outwitted the 
biologists at every turn. Finally, when tags 
were attached, the w h a I e s quickly brushed 
them off with a flick of their flippers. 

BCF Bugging Since 1955 

BCF has been bugging salmon since 1955, 
when the first crude tag and receiving equip­
ment were developed. The tag was nearly 5 
inches long, 2 inches in diameter, and trans­
mitted for about 8 hours. Since then, minia­
ture transmissionpackages have been devel­
oped. These make it possible to reduce tag 
size to about one fourth its original bulk and 
inc rea s e transmission time to 3 months. 
Originally, tags were attached to a salmon ' s 
back, where they frequently tore loose. Now 
they can be inserted in the stomach, where 
they have been k now n to rem a in until the 
salmon dies after spawning. 

Study Fish Loss Between Dams 

The last sounds heard from Johnson and 
his crew of biologists and technicians indi­
cated they were completing a 2 -year stu d y 
aimed at finding the reason numbers of salmon 
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and steelhead trout disappear b h n n aJ r 
dams on the Columbia River . The biologlsts 
are determined to find the a n s \\ r . In hi 
sense, the studies aim to help th > fish, in an­
other , sonic research on salmon b ha i)r m 
the sea may lead to more effective m an t 
capture t hem . 

A Salmon You Can Call Your Own 

A simple method to brand young salmon 
for research purposes was de'.' >loped and has 
been used for the past few years by BCF bio­
logists in Seattle , Wash., and Auke Bay, Ala -
ka. Fish branding is being used in studies of 
g row t h, behavior , migration patt rl1S, and 
survival of young fish . Also, it may UD us d 
to identify and measure the contribuhon or 
many different stocks of the salmon fish r . 

The branding irons are small and '1' ad of 
copper or brass. Their tips are solid silv r 
to provide the most efficient transfer of hat. 
The irons either may be he ate d in boilin 
water (212 0 F.) or chilled with liquid nitrog n 
(-3240 F.) for "freeze branding. II 

The irons are held lightly against the skm 
of an anesthetized salmon for about one s c 
and . The heated or chilled iron marks t 
fish with a visible brand that gro\ w1th the 
fish and can last its lifetime . 

ognized easil 
periods . 
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Culture of Oysters 

Off Bottom Advances 

For the past dozen years, BCF has been 
experimenting with the off-bottom culture of 
oysters (Crassostrea virginica) along the 
U. S. east coast. Early studies at Cape Cod, 
Mass., showed that oysters suspended off bot­
tom imp r ov e d in "g r 0 wt h, survival, and 
quality.' 

Later studies in Chesapeake Bay showed 
excellent oyster sets can be obtained by sus­
pending shells from rafts. In 1965, in one 
area, over 20 oyster spat per shell were col-

lected on suspended she 11 s; this compared 
with 5 spat per shell on the bottom. 

At the BCF Biological Laboratory at Ox­
ford, Maryland, studies include the off-bottom 
culture of oysters in natural and man-made 
ponds . William N. Shaw has reported "pre­
liminary findings indicate that natural ponds 
are excellent for growing and fattening oys­
ters, and artificial ponds can be used to pro­
duce seed oysters ... the off -bottom culture 
of oysters appears to have commercial ap­
plication along the Atlantic coast." 

The photos show asp e c t s of off -bottom 
oyster culture in Massachusetts and Mary­
land. 

Fig. 1 - Four }-acre, man-made, salt-water ponds in front of BCF Biological Laboratory, Oxford, Md. Built above sea level, e ach 
pond is about 75 feet by 145 feet by 3.3 feet deep. Each holds about 312,500 gallons of water. The ponds have clay bottoms and 
sides . Dual pipe and pump systems pennit weekly alternations and flushin g to prevent fouling. 

Oysters are being grown in these ponds. Some are on strings and suspended from rafts. (photo: Robert Williams .) 



Fig. 2 - Styrofoam rafts in Broad Creek, eastern shore of Chesa­
peake Bay, Maryland. Strings and bags of shells are suspended 
from rafts to catch seed oysters. The rafts then can be towed to 
growing area. 

Fig . 3 - Strings attached to rigid structure. Growing on the strings 
are shells with oysters attached. 
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Fig. 4 - String of l-year-<>ld oysters grown from raft in Oyster 
Pond River, Chatham, Mass. 

Fig. 5 -2-year-<>ldoysters grown from raft in Taylors Pond, 
Chatham, Mass. 
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'Cromwe ll's' Sonar Tracks 
Tuna Schools 

A major mission of a cruise by the Town­
send Cromwell in Hawaiian waters (No. 38, 
8/14-9/13) was to collect data from CTFM 
sonar on movements of tuna schools and on 
their environment to investigate the associ­
ation between them. (CTFM is continuous­
tr ansmis sion, frequency -modulated sonar.) 
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Fig. 1 - Area of operation, Townsend Cromwell, Cruise 38. 

Nine tuna schools were contacted by the 
sonar: 3 medium skipjack tuna (8 -12 lbs.), 
4 small skipjack tuna (less than 4 lbs.), one 
medium yellowfin tuna (30 -60 lbs.), and one 
was a mixed school of skipjack and yellowfin 
(8 -12 lbs.). The schools were tracked by a 
combination of vis u a I and acoustic means. 
Tracking ranged from 4 to 118 minutes, with 
a mean of 61 min ute s. Bathythermograph 
samples were taken with each school. The 
salinity-temperature -depth recording equip­
ment was not available throughout the cruise. 

Ultrasonic Tags Used 

A second major mission was to tag large 
fish with an u It r a son i c tag and track with 
CTFM sonar. 

Seven yellowfin tuna and one little tunny 
were tagged. The tags were c y lin d ric a 1, 
ultrasonic ones 3 inc h e s long, 1 ~ inches in 
diameter, and emitting a pulse of 37 kHz 
(+200 Hz) at a rate of 1 per second. All fish 
w-ere caught trolling on the banks near Nihoa 
Island and ranged in size from 50 to 80 cm. 
The selected fish were tagged immediately 
after capture, then released. 

The tags were attached to the f is h in three 
different ways: 1) attache d by a monof ilament 
line. A 35 - cm. line, with tag attac h e d a t 
trailing end, was tied to caudal peduncle. 2) 
two hooks were attached to tag. The first was 
attached firmly to tag; the second was con­
nected at end of a rubber band in a position 
opposing the first. The firml y attach e d hook 
was inserted at base of first dorsal fin, and 
the second hook was pl aced at base of s e cond 
dorsal fin under tens ion of the rubber band. 
3) tag was inserted into stomach v ia mouth. 
After 2 unsuccessful attempts - -in which i t 
was assumed tags had been regurg itated--4 
prongs lined with plastic were attached firml y 
to tag to make regurgitation difficult. A r e ­
flex swallowing action occurred as soon as 
tag touchedfish's throat and tag was partially 
swallowed. A tag l S exposed end was forced 
the remainder of the way into stomach with a 
narrow pole. 
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Fig. 2 - Path of tagged yellowfin. 

Tracking Tags 

A 40 -50 cm. little tunny was tagged by the 
fir st method and tr acked for 2 hour s 11 m in­
utes. Contact with the tag was lost at t he bot­
tom of the sea. The second method was at­
tempted with a 75 -85 cm. yellowfin. Contact 
terminated after 44 min u t e s , when the tag 
dropped rap i d 1 Y to the bottom. Two 50 -65 
cm. yellowfin were tracked using t he third 
method (without prongs). One fish was fol­
lowed for 33 min ute s, and t he ot her only 1 
minute. Contact was terminated in each c ase 
aftertagwas observed on sonar to drop r ap­
idly to bottom. It was assumed t he t ags had 
been regurgitated. The first 2 yellowfin (80-
90 cm.) that were tagged internally with the 

I 



modified tags were tracked for 6 and 23 min­
utes, respectively. Contact with tags ended 
while fish were still in midwater. It was as­
sumed that either fish swam out of range or 
malfunction occurred in the sonar. Two more 
yellowfin (60 -80 cm.) were tracked with mod­
ified tags for 5 hours and 58 minutes and for 
7 hours and 54 minutes (fig. 2). In first case, 
tracking was discontinued after tag settled to 
bottom. The ship was anchored near tag, and 
the tag was still audible the following morn­
ing. 19 hours after it had been activated. In 
the second instance. contact with tag was lost 
shortly after fish began to sink to a 1,000-
fathom depth. 
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'Jordan' Conducts Pacific 
Albacore Survey 

The RJV David Starr Jordan cruised the 
waters off California and Oregon from mid­
July to mid - August "to establish the distri­
bution and availability of albacore in offshore 
waters during the middle of the Pacific coast 
season - -and to test prospects for commer­
cial exploitation of albacore beyond the tradi­
tional limits of the fishery (beyond 300 miles 
from shore)." (Cruise 26.) She covered 5.340 
miles. 

Albacore were taken every day in the sur­
vey grid, although fishing was not continuous 
throughout daylight hours because of schedule 
limitations. The computed catch-per-effort 
data gave goo d indications of commercial 
fishing potential from the easternmost line --
127 0 W •• to 131 0 W.--and between 40 0 and 
450 N. in second-half July. Another good 
area was near 46 0 N., 1270 W. in the second 
week of August. 

Considering 100 fish per 100 line-hours t o 
be the minimum for good commercial trolling 
(100 fish per day), there were 6 day s out of 
23 and 3 more that exceeded 90 fish per 100 
line -hours. 

Water & Tuna Body Temperatures 

Gary S h a r p of the Population Dynamic s 
Program conducted a physiological e xperi­
ment in which 450 blood samples were taken 
and 46 albacore body temperatures were re­
corded. Body temperature was lowest when 
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albacore were c aught in waters having tem­
peratures within t he optimal catch-temper­
ature range (62 0 -6 40 F .). "This is the first 
physiological evidence t hat c orroborates the 
frequency vs. catch - tempe rature relationship 
derived from fis herm e n 's logbooks over a 5-
year period." 

The sea -sur face tempe r ature in most of 
the survey grid encom passed a small range 
from 16.50 to 18.00 C. (6 1.70 to 64 .40 I',) . 
Fishermen I s logbook records show that the 
major part of the commercial cat ch i s t aken 
in these temperatures. T he t hermoc line was 
relatively shallow, between 20 and 30 meters . 
Except for the initial nort hbound leg (1 27 0 \ .), 

the weather was fair and sunny with light 
winds offshore, but t he c oa s t a l region had oc­
casional s t ron g northerly winds . The ob­
served currents were v e r y weak and were 
directed eastward at 13 50 W., and southward 
nearer shore. 

'Jordan' Follows Fish Schools 
With Radar & Sonar 

The David Starr J ordan cruised the waters 
off California (cruise 28) from Sept. 23 -27 
primarily to follow fish s c hools with the Dec­
ca radar-plotter and Simrad sonar and es­
tablish swimming speed of fish. This would 
b e com p ared and evaluated with laboratory 
s p eeds and respirat ion studies. 

The sci e n t is t s developed a technique 
whereby fish s c hools could be positioned on 
the oscilloscope screen and tracking achieved 
by coordinated operation of sonar operator 
and captain. Ship speed was maintained at 
about 1 t knots a nd t he fish school was kept 
at a he ading to port side of vessel. The school 
was never permitted to get behind the ship, 
whe r e t he wake interferes with viewmg. The 
distance fr om s hip was recorded on the 30 
kHz r e co r d e r. The following information 
was t aken at i nt e r vals while s c h 0 0 1 ~ as in 
view: time of observation, distance to school, 
heading of s c h 0 0 1 from due north, or some 
other beari ng, and dec 1 ina t ion of Slmrad 
transducer . 

At the time of observations, the plot t r 
was manually operated to indlcate the pOint 
on a chart rei at i veto all other posltion • 
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What Scientists Found 

The BCF La Jolla sci enti s t s rep 0 r t ed : 
"We found that the Decca radar could be used 
by accurately positioning the s hip between 
two points of land . An accuracy of measure­
ment to 200 ft. or better was easy to main­
tain by manually dialing the plotter, keeping 
the two points of land positioned on t he pre­
set standardized concentric ring of the radar . 
Our best po sit ion was maint ained between 
iShip Rock, ' Catalina Island and Pt . Fermin 
on the mainland. The best area of operation 
was the lee of Santa Catalina Island because 
targets were always available except at night . 

"The recorder of the sonar was extremely 
important because it provided a visual picture 
of the distance of the school from the ship. " 
Also, it provided a continuity with time, so if 
s chool was lost momentarily on oscilloscope 
screen, the pick -up again could be verified by 
reference to the previous target mark on the 
recorder. 

The scientists added: "We attempted two 
methods to identify the fish we were track­
ing --the first of these, dynamite, half pound 
to 1 i-pound charges, exploded at the surface 
and at various depths to 100 m, was unsucces­
ful. No fish appeared at the surface after its 
u s e . The second method - -a television camera 
m aintained in the bow chamber - -was similar-
1y unsuccessful because the fish were either 
too deep or avoided the vessel." In one in­
s t ance, the captain saw the anchovy s c h 001 
t he scientists were tracking. 

Re s ults and Conclusions 

The scientists concluded : "Once we famil­
i ariz ed ourselves with the pot entialities of the 
equipm ent. we found that it was a s imple mat­
ter for a t eam of two people t o keep contact 
with a fish school for virtually any per i 0 d 
de sired throughout the day. The maximum 
time we followed any school was 2 hours and 
it seems c e r t a i n that t hi s could have been 
done for the entire day ••• no s chool s could 
be seen at nigh t from about 1800 on . ... 
Target identification remains the e ssential 
item of information s till unknown." 
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'Delaware' Surveys Northern Shrimp 
in W . Gulf of Maine 

The Delaware r e turned to G lou c est e r, 
Mass ., on Sept . 13 after a sum m er shrimp 
survey i n t he we s t ern Gulf of Maine . ( Cruis e 
68-8, Sept . 4-13, 1968 .) The c h art shows 
where concent rations of nor t he rn shrimp 
(Pandalus borealis ) were f 0 u n d . This was 
the fourth in a series of crui s e s designed to 
collect dat a on the northern shrimp . 

Ott er trawl tows were made in 43 to 120 
fathoms and caught 5 t o 1, 000 po unds of 
shrimp. Average size in individual catches 
varied from 36 to 50 per pound (whole 
shrimp). 

Procedure 

A 70 -foot, M a i n e -type, r o ll e r -rigged 
shrimp net was used for all f i sh i n g . Ex­
perience had shown that it was impractical to 
use a chain -rigged net in t he sampling areas. 
All tows were 1 hour; t hey were shortened 
only because of hangups or soundings of very 
rough bottom. No explorat ory t ry-net tows 
or night tows were made . Ni ghtt ime fishing 
for northern shrimp with bo tt om trawls 
proved unproductive during earlie r c r uises . 
Apparently, this was due to diur nal migra ­
tions of shrimp off t he bottom during dark ­
ness. Af t e r each tow, dat a on c a t c h s ize, 
pound count, and shrimp l e ngth wer e taken. 

Results 

Some shrimp wer e taken in each of the 37 
tows compl eted. T he average catch per tow 
was 220 pounds of s hrimp, but 5 tows (14% of 
t ot al ) produced 500 po u n d s or more . This 
rat e was about half the winter rate, when 30% 
of tows yi e lded 500 pounds or more of shrimps; 
it equal s t he 14% of the fall cruise and is 60/0 
b e low the spring cruise figure . The length 
of shrimp varied from 11 to 34 millimeter s; 
m os t were in m id -twenties range . 

T he be s t shrim p catch in the Middle Bank 
(St e ll w a g en Bank) area was 360 pounds. 
Catche s of 1,000 pounds or mor e were m ade 
here during winter and spring sur veys . Gen­
erally, the size of Middle Bank shrim p w as 
the same as before - -40 t o 50 whol e s hrimp 
per poun d. The percent age of egg - bearing 
female shrimp ranged fr om 91 t o 54 0/0 and 
averaged 72% for all c a t c he s in th is area. 
Tr ash fish and starfish were prevalent in all 
catches. 
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The catches from the Cape Cod area were 
considerably smaller than in the spring sur­
vey. The number of egg-bearers ranged from 
32 to 400/0 and a v era g e d 36%, considerably 
less than in other areas . 

Wilkinson Basin 

Fishing along western edge of Wilkinson 
Basin also was less productive than during 
spring cruise. One tow produced 500 pounds 
of shrimp and other catches ranged from 20 
to 400 po u n d s. In the basin area, the size 
composition was about the same as in spring. 
The percentage of egg-bearers averaged 540/0 
and ranged from 40 to 66% of all shrimp. 

Better concentrations of shrimp were lo­
cated north of Wi 1 kin son Basin. Catches 
averaged 238 pounds compared to 137 in the 
Basin. However, the percentage of egg-bear­
ing females was the same: 54%. 

In the Jeffreys -Scantum Basin area, 4 of 8 
tows caught 500 pounds or more. These catch 
rates about equaled spring rates. They in­
dicated little change in population and distri­
bution of shrimp since mid-May. The size 
com po sit ion was about the same as other 
areas, ex c e p t for a small increase in pro­
portion of larger shrimp. The percentage of 
egg-bearing females was higher than in other 
areas; it ranged from 60 to 95% and averaged 
78%. 

Other Species 

Finfish were found to be generally abundant 
in all areas surveyed. In mixed catches con­
taining many finfish, much of shrimp catch 
was crushed or softened by weight of fish in 
cod end. Moderate quantities of fish were re­
moved easily from shrimp cat ches by t he 
BCF-designed mechanical shrimp separator. 
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'Oregon' Coll ects Schoolfish Data 
in At lanti c Coastal Waters 

The Oregon returned to St. Simons Island, 
Ga., on Sept. 17 aft er completing t he fifth in 
a scheduled series of 6 bimonthly m id water 
schoolfish survey c ruises in the Atlantic. 

Purpose of the c r u i s e s i s to obt ain in­
for mat ion on sea son a 1 distribution and 

schooling density of pelagic (open sea) s chool­
fish in coastal waters (5 to 20 fathoms ) be­
tween Cape Hatteras, N. C. , and Jupiter Inlet, 
Fla. Schoolfish data are obtained along s t a nd ­
ard transect lines and analyzed on a quantita­
tive basis to establish exploratory and ex ­
perimental fishing patterns along the south­
east coast . 

Continuous high resolution vertical acous­
tical tracings were obtained on 26 standar d 
transects . Surface-water temperatures and 
vertical temperature profiles were obtained 
on all transects. (See chart on page 31. ) 

Heaviest Schooling 

Heaviest schooling was recorded off Flori ­
da' east of St. Augustine; off Georgia, east of 
St. Simons Island, Sapelo Island, and Savan ­
nah; off the Carolinas northeast of Cape Ro ­
main, south and southeast of Cape Fear, and 
south of Cape Lookout . 

'G il bert' Tests live Baits 
for Skipjack Tuna 

The Charles H. Gilbert cruised ( o . 11 0) 
Hawaiian waters Aug. 21 - Sept. 19 to test live 
baits in the pole -and - line fishe ry fo r s kip­
jack tuna (Katsuwonus pelamis) . 

One bait tested was threadfin sha d (Doro­
soma petenense). Experimental pol e -and­
line fishing was conducted with 2 skipjack 
tuna schools using threadfin shad a s b ait, and 
with 4 schools using nehu (St olephor u s pur­
pureus) as bait. 

Seven s c h 0 0 I s of ski P j a c k tu na were 
chummed with threadfi n s had, and 9 schools 
withnehu. The success f actor was 28.6 per­
c e nt with shad, and 44 .4 percent with nehu. 

Ugui Tested 

A sec 0 n d live bait t est e d was the ugui 
(T ribolodon h a k 0 n e ns is). Skipjack were 
a b sen t and unde rwater observations were 
mad e by d i v e r s of ugui be h a v i 0 r when 
chummed from 100 percent fresh water and 
from brackish wate r (about 50% sea water). 
Small u gui (ca. 30 - 35 mm.) chummed from 
fresh water showed no signs of schooling or 
clum ping toget her. Diving angles were esti ­
m ated at 4 50 -6 00 and s wimming speeds about 
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1.1 ft. / sec. A few reached 50 ft . They ap­
peared rather shiny. Large ugui (50-55 mm .) , 
chummed from either fresh or brackish wa­
ter, also showed no signs of schooIL'1g . But 
they exhibited steeper diving angles (600 -800 ) 

and swam faster (ca. 2 .4 ft./sec .) than' .all 
ugui. They swam vigorously, and many went 
deeper than 40 ft. The larger ugui did not 
appear as shiny as the smaller ugui. 

Twice, a small amountofugiwas chummed 
during fishing and 16 skipjack tuna were c ap ­
tured. 

Bait Altered Physiologically 

The scientists also tested the effects of 
various species of fishes (tilapia , mo squito­
fi sh) as live bait by physiologic a lly alte ring 
their behavior. This was done b y dipping the 
b a itfishes for 1 second prior to chumming 
into hot water, cold water, ace tic a cid (50/0), 
and ammonium hydroxide (50/0). B ehavior ob­
servations were made by divers. 

With skipjack absent, only acetic acid and 
ammonium hydroxide a ltered t he behavior of 
t ilapi a (T ilapia mossambica). Schooling while 
diving was disrupt ed complet e ly . With skip­
jack present, t ilapia dipped in acetic acid did 
not get a c han c e t o exhibit abe h a v i 0 r a I 
change - -because they were eat en al most im ­
mediat ely by the skipjack . Ammonium hy ­
droxide was not tested with predators pr e sent. 

Mosquitofish 

Without skipjack present, the behavi or of 
mosquitofish (a mixture of Gambusia, L imia, 
a1:i Mollienesia sp . ) Nas altel·d only by 
al-etic acid and ammonium hydrox_ le , whic h 
induced somewhat fa s t e r swimm:.lp;. With 
skipjack pre sen t, (a) mosquitl.)fish t r e ated 
with acetic acid behaved about '1e same as 
un t rea ted mosquitofish; (b) mosquitofish 
treated with am m 0 n i u m h . droxide ':. warn 
somewhat faster than untreated fish, tut bot h 
groups were eaten almost i m m e d i a te 1 y . 
There were no obvious changes in sk ipj ack 
behavior when preying either on t reat ed or 
untreated tilapia or mosquitofi sh. 

HOW FAST CAN A PORPOISE SWIM? 
IS IT T HE FASTEST SWIMMING F ISH? 

Most porpoises can swim 17 to 23 miles per hour for s ho rt per iods , 
although, to an obser ver aboard a ship, they may appear to be trav el ing 
much faster. There are records of porpoises being observed at 40 to 
43 miles per hour , but they were swimming before a sh ip , u t il iz ing the 
b o w wave for extra speed. 

Much research has been done to discover jus t how the porpoise is 
able to accomplish its high s wimming s peed. Eith e r i t is a much more 
powerful swimmer than expected, or it mod ifies its s hape and, there­
fore, reduces hydr o dynamic dr a g . The question is ye t unsolved. 

Although the porpo ise is a v ery f a st sw immer, it is not the fastest 
sea an im al. Marlin, bonito, and albacore h ave been reported to swim 
at speeds of 40 to 50 miles pe r hour. The s a ilf is h and swordfish have 
attained speed s of 60 miles per hour. ("Que stions About The Oceans," 
U. S. Naval Oceanographic Office.) 


